MiR-490-3p modulates the proliferation of vascular smooth muscle cells induced by ox-LDL through targeting PAPP-A.
Oxidized low-density lipoprotein (ox-LDL) can induce vascular smooth muscle cell (VSMC) proliferation and differentiation, which is the important mechanism of the pro-atherogenic effects of ox-LDL. Although miRNAs are crucial regulators of the ox-LDL effects on VSMC, the detailed mechanisms are not fully elucidated. So, we investigated the miRNAs changes in the proliferation of human coronary artery smooth muscle cells (hCASMCs) induced by ox-LDL and the functional significance of some miRNAs, which were regulated significantly. Using miRNA microarray, real-time PCR, and luciferase reporter assay, our study showed that miR-490-3p and insulin-like growth factor-1 (IGF1) expression were down-regulated, whereas pregnancy-associated plasma protein A (PAPP-A) and IGF2 expression were up-regulated significantly in hCASMC treated by ox-LDL and/or in human atherosclerotic plaque. Further studies indicated PAPP-A was the target gene of miR-490-3p. The miR-490-3p mimic could inhibit the up-regulation of PAPP-A induced by ox-LDL in hCASMC, which resulted in the suppression of the metalloprotease effect of PAPP-A on IGF-binding protein-4 (IGFBP-4). All these effects led to the inhibition of the proliferation of hCASMC induced by ox-LDL. Ox-LDL could inhibit the expression of miR-490-3p and IGF1, whereas increase IGF2 expression. The inhibition of miR0-490-3p up-regulated its target gene PAPP-A and then increased the proteolysis of IGFBP-4. The increased expression of IGF2 and proteolysis of IGFBP-4 might activate pathways independent or dependent on IGF axis by autocrine and paracrine mechanisms and resulted in the VSMC proliferation. Our results could help us to understand the mechanisms of the pro-atherogenic effects of ox-LDL and the effects of PAPP-A on atherosclerosis development.